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Abstract 
Esterification process has become one of the promising methods for conversion of free fatty 
acids (FFAs) into valuable fatty acid methyl ester (FAME), creating a free-acids feedstock for 
biodiesel production. In this study, the esterification of used cooking oil (UCO) with 
methanol was studied using different types of ion exchange resin catalysts, e.g. Purolite 
D5081, Purolite D5082 and Amberlyst 36. Several catalyst characterisation analyses 
(scanning electron microscopy, particle size distribution, elemental analysis, BET surface 
area measurement) have been conducted and the determination of FFAs content was carried 
out using ASTM D974 titration method that is specially designed to determine the acidic or 
basic constituents in highly coloured fats and oils.  The highest FFA conversion was found to 
be 88% using Purolite D5081 as catalyst, whilst Purolite D5082 and Amberlyst 36 achieved 
approximately 78% and 44% conversion, respectively. The high conversion using Purolite 
D5081 is probably due to the catalytic properties of the resin, as it has the highest specific 
surface area and largest total pore volume. The high FFAs level of UCO was also reduced to 
less than 1% after the optimization of esterification process. During the reusability study, the 
conversion of catalyst dropped by 10% after each reutilisation cycle. Elemental analysis 
confirmed that sulphur was leached out from the catalyst, and this is believed to be the 
dominant factor that decreases the catalytic performance. 
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